SUMMARY A fulminant case of endophthalmitis due to Clostridium septicum is described. The patient presented with spontaneous gas gangrene panophthalmitis, with early visual loss and an air bubble in the anterior chamber. Death ensued, and necropsy revealed changes consistent with severe arterosclerotic cardiovascular disease, a relationship not uncommon in patients with clostridium sepsis. This association as well as the histopathology of the globe are discussed.
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Gas gangrene panophthalmitis is a rare condition usually following penetrating injury to the globe. In most of the reported cases the infecting organism has been Clostridiumn perfringens.'
Characteristic findings are brawny swelling of the lids, coffee coloured discharge, hypopyon, ring abscess of the cornea, gas bubbles in the anterior chamber, and early loss of vision. Systemic manifestations include fever and leucocytosis, malaise, nausea, and vomiting. Treatment generally consists of evisceration or enucleation of the globe and systemic antibiotics. Extraocular extension of infection is prevented by well timed surgical intervention.
To the best of our knowledge, this paper is the first report of gas gangrene panophthalmitis due to Clostridium septiclunm.
Case report
A 78-year-old Caucasian woman was admitted to hospital on 15 October 1981 with a 24-hour history of nausea, vomiting, and mild abdominal pain. The diagnosis on admission was dehydration and acute gastroenteritis. There was a history of atherosclerotic heart disease and degenerative arthritis. Vital signs at the time of admission showed a blood pressure of 152/80 mmHg, respiration rate of 20/min, a slight tachycardia, and a temperature of 101°F (38-3°C).
Examination revealed a slightly obese Caucasian woman who was vomiting and complaining of abdominal pain. The heart and lung examination was normal. The abdominal examination revealed Corrcspondencc to Michael S Inslcr. MD.
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tenderness but good bowel sounds. The white cell count was 28 9x 109/1; the haemoglobin was 13 7 g/dl, and the packed cell volume was 40-1%.
Later on that evening the patient became confused and hypotensive and had a respiratory arrest. She responded to cardiorespiratory resuscitation and was transferred to the intensive care unit. The differential diagnosis at that time included a myocardial infarction and gastrointestinal haemorrhage. A serous discharge was noted from the right eye, and lid and conjunctival specimens were taken for culture. Erythromycin 500 mg intravenously six hourly was added to the cefamandole begun on admission.
Two days after admission while the patient was on a ventilator her temperature spiked to 104-60F (40 3°C) and blood cultures were obtained. A heart and a perfusion lung scan were performed, and both were within normal limits. An ophthalmology consultation was obtained, at which time a gas bubble was noted in the anterior chamber.
Ophthalmic examination on 18 October 1981 revealed an opaque cornea and a very tense globe. An anterior chamber paracentesis was performed and approximately 0 1() ml of chocolate coloured fluid was obtained. This material was plated on blood and chocolate agars and was submitted for anaerobic culture.
On 19 October 1981 the patient died. A general necropsy, performed 21/2 hours after death, revealed severe atherosclerotic cardiovascular disease, dissecting aortic aneurysm, severe brochopeneumonia, and changes consistent with sepsis. The aortic aneurysm was not ruptured and did not appear to be the cause of death. No recent myocardial infarction was found. Culture of the anterior chamber aspirate grew a pure colony of Clostridium septicum.
PATHOLOGICAL EXAMINATION OF THE EYE
The globe was examined under the dissecting microscope in the pathology laboratory. No penetrating injury could be identified. The corneal surface was opaque, extremely irregular, and thin in the centre. On transverse sectioning the globe was observed to be diffusely necrotic. A small amount of purulent, coffee coloured fluid was found in the anterior chamber and vitreous cavity. The inner surface of the eye was pale and extensively necrotic. The retina was not identified. Instead the inner surface of the globe was irregular, elevated, and bullous in appearance.
Histological examination of the eye showed that all ocular tissues were involved in an acute necrotising inflammatory process (Fig. 1) . The cornea and sclera ( Fig. 2 ) were diffusely infiltrated with acute inflammatory cells and had undergone severe collagen degeneration and necrosis. Scleral and episcleral blood vessels were surrounded by acute inflammation and their walls were partially necrotic. The central cornea was extremely thin, with total absence of the epithelium and more than half of the stroma. The ciliary body and iris were extensively inflamed and necrotic. The choroid was detached in some segments and was also involved in the diffuse necrosis; in some areas only the framework of the vasculature was left intact. The choroidal blood vessels were found to contain many thromboemboli (Fig. 3) . Only fragments of retinal structures showing severe necrosis could be identified in certain segments of the globe. In addition to its necrotic appearance the tissue contained empty spaces possibly secondary to gas-producing bacteria. The overall bullous appearance of the retina and choroid was also consistent with extensive oedema and gas production. A few clusters of Gram-positive bacteria were identified, but these did not have the spindle, drumstick appearance of Clostridium septicum and did not contain spores.
Discussion
Clostridial infections of the eye are devastating. Since Leavelle's' extensive review of 53 previously reported cases as well as three of his own nine additional cases have been reviewed by Frantz et al. 5 All previously reported cases of gas gangrene panophthalmitis followed pentrating injuries to the eye and the offending organism was Clostridium perfringens. Frantz and colleagues' report included a 68-year-old white male who presented with fever, pain in the right upper quadrant of the abdomen, and panophthalmitis of the left eye. Unlike the previously described cases their case resulted from endogenous infection of the eye complicating perforation of a gangrenous gallbladder. (Haematoxylin and eosin, x40). The clinical picture of clostridial panophthalmitis described by Leavelle is one of severe pain and rapid loss of vision within 12 hours of injury. An explosive panophthalmitis with chemosis and swelling of the lid is usually apparent by 18 hours. Hypopyon, ring abscess of the cornea, coffee coloured discharge, gas bubbles in the anterior chamber, immobilisation of the globe, and a total loss of fundus reflex with loss of vision were signs usually evident by 24 hours. Conventional antibiotic therapy has been entirely impotent against this disastrous disease, even though some cases were seen very early.
For practical purposes the clostridia may. be divided into three groups: C. botulinum causing botulism, C. tetani causing tetanus, and several types of clostridia causing gas gangrene, commonly C. perfringens, C. novyi, C. septicum, C. histolyticum, and C. fallax. All the clostridia are large Grampositive rod-like anaerobic bacteria with a larger spore-forming end, giving them a drumstick appearance. The clostridia which may be considered as potential causes of gas gangrene panophthalmitis produce powerful exotoxins. The most common member of this group of organisms is C. perfringens (C. welchii); next are C. novyi and C. septicum in degree of frequency of isolation from war wounds.
C. septicum, an obligate anaerobe, is B-haemolytic on blood agar and highly motile. Spreading growth can be overlooked, as isolates may form only a thin film on the culture plate without the definition of distinct colonies. Smears from cultures show Grampositive sporulating rods with oval terminal and subterminal spores. C. septicum is differentiated from other clostridia by its carbohydrate fermentation reactions and its lack of lecithinase or lipase production.
An association of clostridial infections with malignancy, especially cancer of the colon, has been demonstrated by several case reports."9 In 1969 Alpern and Dowell' reported that 23 of 27 patients (85%) with C. septicum infections whose cultures were referred to the Center for Disease Control (CDC) for identification had malignant disease. Of the four patients who did not have malignant disease three developed intestinal tumours one to two months after the C. septicum was cultured.
Koransky et al.7 reported on the clinical significance of C. septicum bacteraemia. The medical records of 59 patients were reviewed; 42 (71%) of these patients had malignant disease. Half had haematological malignant disease and one half had solid tumours. Of the 21 patients with solid tumours 14 (67%) had cancer of the colon. The caecum and distal ilieum were thought to be the most probable portals of entry for C. septicum bacteraemia among the 28 patients examined at necropsies. They reported one patient with distant metastatic infection Fig. 3 Uedema, necrosis, and diffuse acute inflammatory cell infiltration ofthe retina, choroid, and sclera with multiple thromboemboli (T) in choroidal and scleral blood vessels. R: necrotic retina; C: choroid; S: sclera. ( 
